Financial constraints are often cited as an important obstacle to firms' investment. This paper explores, for the first time, whether this conclusion also applies to firms' export market participation decisions. Using a panel of 9352 UK manufacturing firms over the period 1993-2003, we find that financially constrained firms are less likely to export. Moreover, balance sheet variables are significant determinants of firms' decisions to enter foreign markets. This happens because a healthier balance sheet makes it easier for firms to meet the sunk export market entry costs. Our results are robust to the use of different financial variables and different methods of estimation.
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Introduction
Recent developments within the trade literature have used a combination of sunk start-up costs and heterogeneity in firm productivity to explain why, even in narrowly defined industries, not all firms are engaged in international trade 1 . According to this line of research, new exporters face significant start-up costs as they gather information on foreign markets, develop marketing channels, adapt products and packaging to foreign tastes, and learn to deal with new bureaucratic procedures. In turn, these sunk costs generate hysterisis in export markets. Moreover, only the most productive and largest firms enter export markets, as it is only for these firms that the expected profits from exporting will be sufficiently high to cover the sunk entry costs 2 .
Our paper adds a completely new dimension of firm heterogeneity to the empirical trade literature, namely a financial dimension 3 . In particular, we focus on whether financial constraints might limit firms' ability to overcome sunk costs, and consequently their entry into export markets, even when other characteristics might predict profitable entry. In so doing we build on an extensive literature that has focused on the effects of capital market imperfections on firms' activities. Within this literature, a general conclusion has been that financial constraints impact on firm investment, employment and R&D decisions (see Hubbard, 1998; and Bond and van Reenen, 2005 , for surveys).
There are good grounds for supposing that financial constraints might limit entry into export markets. Chaney (2005) incorporates liquidity constraints in the Melitz (2003) model and finds that they do have an impact on firm entry. Financial variables have also featured within the firm-export literature in Campa and Shaver (2002) , who show that financial constraints are less binding for Spanish exporters compared to non-exporters, and Guariglia and Mateut (2005) , who find that globally engaged firms in the UK face lower liquidity constraints than their purely domestic counterparts 4 .
1 See, for instance, Bernard and Jensen (2004) ; Bernard et al. (2003) ; Campa (2004) ; Das et al. (2004) ; Head and Reis (2003) ; Helpman et al. (2004) ; Melitz (2003) ; ; and Tybout (2003) . 2 Empirical papers such as Clerides et al., (1998) ; Bernard and Jensen (1999) ; Aw et al. (2000) ; Girma et al. (2004) ; Kneller (2003, 2004) have confirmed that exporters tend to be more productive and larger than non-exporters. 3 While productivity and size have been the main dimensions of firm heterogeneity to be considered as determinants of export market participation, other dimensions have been recognised in the literature as important. For example, Yeaple (2005) considers heterogeneity with respect to different types of workers hired and different technologies used; Davidson et al. (2005) allow for different wages to be paid; while Manasse and Turrini (2001) consider different levels of entrepreneurial ability. 4 Also see Van Biesebroeck (2005) , who considers access to formal channels of credit for firms in SubSaharan Africa, and Blalock and Roy (2005) who evaluate the impact of the Indonesian financial crisis on firm exports. Neither finds that financial variables have great importance in determining firms' export behavior.
Our analysis is based on a panel of 9352 UK manufacturing firms over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] , extracted from the Financial Analysis Made Easy (FAME) database. Focusing on UK firms can be motivated by two considerations. First, the UK is the fifth largest exporter of manufactures in the world, and within our sample, 72% of all firms exported in at least one year. Second, FAME contains profit and loss and balance sheet information on a very large number of firms, including firms not quoted on the stock market, which are particularly likely to face financial constraints.
Our results suggest that firms less likely to face financial constraints are more likely to export: it is therefore not only the largest and most productive firms that enter export markets, but also the financially healthiest. Moreover, balance sheet variables are important determinants of export market participation decisions. This effect is most pronounced for firms that face the most severe financing constraints: healthier balance sheets make it in fact easier for these firms to meet the sunk export markets entry costs 5 .
These results are relevant from a policy perspective. If small, financially constrained firms are less likely to enter export markets because of difficulties in meeting entry costs, then policies ensuring that there is efficient intermediation of funds to these firms might help the small business community thrive not only domestically, but also internationally. In an increasingly globalized world, such policies therefore have the potential to promote growth.
The rest of the paper is organized as follows. In Section 2, we set out the theoretical and empirical background of our analysis. Section 3 describes our dataset and presents some summary statistics. In Section 4, we outline and discuss our main econometric specifications and describe our estimation methodology. Section 5 presents our empirical results, and Section 6 concludes.
Economic background
Theoretical background
To motivate our empirical analysis, we draw upon the models of Bernard and Wagner (2001) , Bugamelli and Infante (2003) , and Tybout (2003) . We start from a firm's static problem of export participation with no sunk costs. Denoting with EXP it a dummy variable equal to 1 if firm i exports in year t, and 0 otherwise, the foreign market participation problem of firm i at time t can be written as follows:
where π it denotes profits made by exporting, in excess of those made on the domestic market. π it depends on the exchange rate (e t ), on marginal production costs (c it ), on a foreign demand shifter (y t ), and on a serially uncorrelated error term (v it ). Firm i will decide to export at time t (EXP it =1) if π(e t , c it, y t ) + v it > 0, otherwise it will only serve the domestic market.
Using a reduced-form approximation for the determinants of firm profits from exporting, this leads to the following static discrete choice of export market participation:
In this model, π it is approximated as a reduced-form expression in exogenous firm and market characteristics. In particular, the vector X it contains size, productivity, and other firm-level characteristics which typically determine the marginal production costs faced by the firm (c it ), and consequently the expected profits it is likely to generate by exporting 6 . u i is a firm-specific error term, which encompasses those time-invariant firm characteristics that determine profits. u t is a time-specific effect: it takes into account those business cycle and macroeconomic effects (such as e t and y t ), which are not firm-specific.
In this scenario, the firm's payoff from exporting has not been adjusted for sunk costs of foreign market entry. Yet, it is reasonable to assume that the firm has to incur such costs. These include the establishment of distribution networks, modifications to products, advertising, as well as gathering information and dealing with the different legal and economic environment in the foreign country 7 . We deal with these up-front costs of export market entry in two ways. First, as they are unobservable, we initially do not take them directly into account in the firm's payoff from exporting, but augment instead our export participation decisions with variables measuring the firm's capacity to finance them.
Denoting with f it these variables, which could include the amount of liquidity available to 6 Full details of the variables included in the equations that we will actually estimate are given in Section 4. 7 These costs are sunk in the sense that once incurred, they cannot be recovered. Das et al. (2004) econometrically estimate that the sunk export market entry costs average over one million US dollars for Colombian plants producing industrial chemicals.
the firm or measures of the health of its balance sheet, leads to the following reduced-form specification:
A statistically significant γ coefficient tells us that financial variables are important determinants of the firm's export market participation decision. This is likely to happen as firms with higher levels of liquidity are able to cover the sunk costs using these internal funds. Moreover, a healthy balance sheet makes it easier for those firms entering export markets for the first time to obtain external finance at better terms, which can be used to pay the sunk costs (Bernanke and Gertler, 1995) 8 .
The second way in which we deal with sunk costs follows the dynamic setting introduced in Bernard and Wagner (2001) , Bugamelli and Infante (2003), and Tybout (2003) . In this scenario, the decision to enter is made by a rational firm with the objective of maximising expected profits over the expected period of participation in export markets, net of fixed costs. We denote with F the sunk costs and assume they are common to all firms and are time-invariant. The firm's payoffs from exporting take the following form:
• π(e t , c it, y t ) + v it if EXP it =1 and EXP i(t-1) =1
• π(e t , c it,
• 0 if EXP it [0] [1] =0.
Denoting with δ the one-period discount rate, the optimal pattern of export market participation over time should satisfy the following Bellman equation:
Firms will find it optimal to export when:
The expression in curly brackets can be interpreted as the expected current value of being able to export in period t+1 without having to pay the sunk costs. Its size depends on the expected profits the firm is likely to generate by exporting. Equation (6) can be rewritten as:
and indicates that firm i will decide to export if the current and expected revenues from entering export markets are greater than the sunk entry costs. Using a reduced-form approximation for the first two terms on the left-hand side of (7) and the same notation as in (2), leads to the following dynamic discrete choice of export market participation:
This dynamic specification, which is close to that used in Bernard and Wagner (2001) and Bernard and Jensen (2004) , takes into account sunk entry costs directly through persistence in the firm's export behavior. A positive and significant η indicates that sunk costs are present. If it is indeed the case that the financial variables used in (3) (f it ) affect export market participation through the firms' ability to meet the sunk costs, then adding them to (8) would involve a "double-counting" of the sunk costs, and should result in insignificant coefficients on these variables.
Empirical background
The model in Equation (3), which includes financial variables as determinants of export market participation decisions is similar to models of fixed investment, inventory investment, and R&D investment, as a function of cash flow or other financial variables, which have been frequently estimated in the financing constraints literature. A high sensitivity of investment to cash flow has typically been interpreted as an indicator of financial constraints. In fact, a financially constrained firm, for which it is difficult or too expensive to obtain external finance such as loans, will only invest if it has sufficient internal funds, and will invest more the higher its cash flow. Evidence in favor of this hypothesis (the financing constraints hypothesis) has been found for the US (see for instance Fazzari et al., 1988; Whited, 1992; Kashyap et al., 1994; Carpenter et al., 1994 Carpenter et al., , 1998 ; for the UK (Blundell et al., 1992; Bond and Meghir, 1994; Guariglia, 1999 Guariglia, , 2000 Bond et al., 2003; Carpenter and Guariglia, 2003; Benito, 2005) ; for other European countries (Vermeulen, 2002; Angeloni et al., 2003; Bond et al., 2003; Chatelain et al., 2003; Konings et al., 2003) ; for Japan (Hoshi et al., 1991) ; and for some developing countries (Jaramillo et al., 1996; Harrison and McMillan, 2003) .
In recent years, however, the hypothesis has been challenged. In particular, authors such as Kaplan and Zingales (1997), and Cleary (1999) have found that it is in fact the financially healthiest firms that display the highest sensitivities of investment to cash flow. 
Data sample and summary statistics
The dataset
We construct our dataset from profit and loss and balance sheet data gathered by Bureau We use these statistics to determine which of the financial variables are most appropriate to explain export market participation decisions. Column 1 refers to the entire sample; column 2 to the sub-sample of non-exporting firm-years; column 3 to the sub-sample of exporting firm-years; column 4 to the sub-samples of firms which never exported; and column 5 to the sub-sample of firms that always exported 12 .
As frequently found in the literature (see, for example, Girma et al., 2004 , for the UK), firm-years that export are larger than non-exporting firm-years, in terms of assets, employees, and sales, and are typically older. In particular, those firms that never exported are much smaller and younger than average. Furthermore, foreign owned firms and firms with one or more subsidiaries are more likely to export. Regarding labor productivity, calculated as the ratio of total real sales to number of employees, there does not seem to be much difference between exporting and non-exporting firm-years.
Of the financial variables included, the first is the ratio of the firm's current assets to its current liabilities (labelled liquidity). This is used as an indicator of a company's ability to meet short-term debt obligations: the higher the ratio, the more liquid it is. The second financial variable is the coverage ratio, defined as the ratio of a firm's total profits before tax and interest, and its total interest payments. This variable measures the extent to which cash flow is sufficient to pay for financial costs and is therefore related to creditworthiness. It can also be thought of as a proxy for the premium firms have to pay for external finance (Guariglia, 1999) 13 .
Four measures of leverage are then considered: short-term debt to total assets ratio and total debt to assets ratio, which are indicators of the general indebtedness of the firm;
short-term debt to current assets ratio, which shows whether short-term liabilities are backed with relatively liquid assets; and short-term debt to current liabilities ratio, which can be seen as a measure of bank-dependence. The final two variables measure the cash flow to assets ratio, which can be interpreted as an indicator of the availability of internal funds for the firm, or as a measure of the firm's profitability; and a measure of the firm's riskiness (labelled "quiscore"). The quiscore variable is based on information about the credit ratings of the firm and measures the likelihood of company failure in the twelve months following the date of calculation. The lower its quiscore value, the more risky the firm is considered to be.
Differences in these financial variables between exporting and non-exporting firmyears are generally negligible, with two exceptions. Exporting firm-years are characterized by considerably higher liquidity (1.64) than non-exporting firm-years (1.49), while nonexporting firm-years display higher average leverage measured by the short-term debt to current asset ratio (0.42) compared to exporting firm-years (0.38). These differences are 13 The coverage ratio has been widely used in the literature on the effects of financing constraints on firms' activities (see Carpenter et al., 1998; Gertler and Gilchrist, 1994; Guariglia, 1999 Guariglia, , 2000 and Whited, 1992) .
slightly more pronounced if we compare firms that never exported throughout the period, with firms that always exported. Table 2 compares percentages of firms that export by industry, for the total sample and sub-samples of firms more and less likely to face financial constraints defined using various criteria 14 . We use this Table to select the criteria used in our subsequent analysis to distinguish observations into financially constrained and financially healthy. On average, across the sample, 72% of the firm-years export. Column 1 also shows that the industrial sectors characterized by the highest percentages of exporting firm-years are chemicals and man-made fibres (85%); mechanical engineering (86%); and electrical engineering (84%).
Those characterized by the lowest percentages are food, drink, and tobacco (50.5%); and others (54.9%). The remaining columns report the percentage of observations that export by industry, distinguishing firm-years across financially constrained and unconstrained on the basis of their real assets (columns 2 and 3); liquidity (columns 4 and 5); ratio of short-term debt to current assets (columns 6 and 7); ratio of short-term debt to current liabilities (columns 8 and 9); coverage ratio (columns 10 and 11); and quiscore value (columns 12 and 13). In each case, we consider as financially constrained in year t within an industry, those firms whose real assets, liquidity, coverage ratio, quiscore value (short-term debt to current assets ratio, short-term debt to current liabilities ratio) in year t fall in the lowest (highest) three quartiles of the distribution of the same criteria for all the firms in that particular industry and year.
The Table shows that when firms are divided on the basis of assets, in all the industrial sectors, it is the largest firm-years that tend to export most. Furthermore it is those firm-years with highest liquidity which are generally more likely to export, as are those firms with highest quiscore. However, when firms are divided on the basis of the leverage measures or coverage ratio, we cannot observe any systematic difference in the percentage of firm-years that export across financially constrained and unconstrained firm-years.
In summary, the results in Tables 1 and 2 show that, as reported in previous literature, size is a significant determinant of firms' exporting decisions. In addition, liquidity and the short-term debt to current assets ratio are important determinants of the decision to participate in export markets. Furthermore, firm-years with low liquidity and/or low quiscore are less likely to export. Based on these descriptive statistics, we include liquidity as our main financial variable in our equations for export participation. For robustness purposes, we also include the short-term debt to current assets ratio 15 . We then assess whether it is the more financially constrained firm-years that are more strongly affected by financial variables when deciding whether or not to export. For this purpose, we divide firm-years into financially constrained and healthy on the basis of their liquidity and value of their quiscore.
Econometric specifications and estimation technology
Econometric specifications
We initially estimate the following reduced form model:
where the subscript i indexes firms; and t, time. EXP it is a dummy variable equal to 1 if firm i exported in year t, and 0 otherwise. Size it represents the size of the firm measured in terms of the logarithm of its real assets, and size it 2 , its square, which we include to allow for nonlinearities in the relationship between size and propensity to export 16 . Wage it is given by the ratio of the firms' total wage bill to number of employees; laborprod it represents labor productivity and is measured as the ratio of the firm's total real sales to its total number of employees 17 . Subsidiaries i is a dummy variable equal to 1 if the firm has subsidiaries, and 0 otherwise; foreign i is a dummy equal to 1 if the firm is foreign owned, and 0 otherwise.
Financial it denotes our financial variable, which will be in turn the ratio of the firms' current assets to its current liabilities (liquidity), and the ratio of its short-term debt to its current assets. Finally, the error term is made up of three components: u i , which captures timeinvariant firm-specific effects not included among the regressors (such as managerial 15 Vermeulen (2002) and Benito (2005) used similar variables in their investigation of the effects of financial constraints on firms' investment in fixed capital and inventories, respectively. Peersman and Smets (2005) and Dedola and Lippi (2005) also used similar variables to study the role played by industry heterogeneity in the transmission mechanism of monetary policy. 16 As an alternative measure of size, a number of authors have used the number of employees. Our results were robust to the use of the latter variable. 17 A more appropriate measure of productivity would be Total Factor Productivity (TFP). However, given the lack of information on materials in our dataset, we could not calculate it. Our results were, however, robust to replacing labor productivity with a proxy for TFP calculated as in Griffith, 1999 (also see Van Biesebroeck, 2003 , for a description of this and other procedures aimed at calculating TFP). These results are not reported for brevity, but are available from the authors upon request. ability); u t , which is a time-specific component, accounting for business cycle effects; and e it , which is an idiosyncratic error term. All time-varying regressors are lagged once to avoid possible simultaneity problems. Motivated by the sharp differences in firm exporting behavior across industries documented in Table 2 , we include industry dummies in all regressions. These control for any fixed effects common across industries. When Equation (9) is estimated on the entire time period, time dummies are also included to account for business cycle effects.
A positive and significant a 7 coefficient would indicate that financial variables are important determinants of export participation decisions, probably because they affect the ability of firms to finance sunk export market entry costs. In this case, one would expect the effect of financial variables to be larger for those firm-years more likely to face financial constraints. We therefore estimate the following modified version of Equation (9):
where FINDUM it is a dummy variable equal to 1 if firm i is classified as financially constrained in year t, and 0 otherwise. As mentioned earlier, we shall focus on two criteria to classify firm-years into financially constrained and healthy: liquidity and the value of the firm's quiscore. In particular, we will consider as financially constrained in year t within an industry, those firms whose liquidity/quiscore value in year t falls in the lowest three quartiles of the distribution of the liquidity/quiscore values of all firms in that particular industry and year 18 . This specification is aimed at evaluating whether the effects of the financial variables on export market participation decisions are stronger for firm-years more likely to face financial constraints 19 .
Finally, to assess rigorously whether the importance of financial variables in determining export market participation decisions is related to sunk export market entry costs, we augment Equations (9) and (10) to contain the lagged export status of the firm.
This measure of experience has been typically interpreted as capturing the importance of sunk costs on export market participation Bernard and Wagner, 2001; Tybout, 2003; Bernard and Jensen, 2004) . If our liquidity and leverage variables are significant in the static, but not in the dynamic specifications, we can conclude that they are important determinants of firms' export market participation decisions as higher liquidity and/or lower leverage make it easier for firms to meet the sunk costs.
Estimation methodology
We initially estimate Equation (9) separately on the nine cross-sections available in our dataset 20 . As our dependent variable is dichotomous, we use a Probit approach. We subsequently estimate both Equations (9) and (10) on the entire dataset using both a pooled Probit estimator, which corrects for clustering 21 , and a random-effects panel Probit estimator. In so doing, we follow Bernard and Wagner (2001) in testing the robustness of our results to a number of different estimators. On the one hand, although clustering takes into account the fact that observations within the same firm are not independent, unobserved heterogeneity is not fully controlled for in our pooled Probit model 22 . On the other hand, the random-effects Probit, which takes unobserved heterogeneity into account, requires that firm-specific unobserved effects are uncorrelated with the regressors, which might not be a plausible assumption in our context. As our main focus is on financial variables, we believe that if the two estimators deliver similar coefficients on the latter, then these coefficients can be considered as reliable 23 .
Similar considerations apply when estimating the dynamic versions of Equations (9) and (10). In this case, however, because the unobserved characteristics are potentially permanent, or at least highly serially correlated, and unobserved, if not accounted for, they will induce persistence in export behavior, and therefore an overestimation of the coefficient on the lagged participation variable. Similarly, if the heterogeneity of the unobserved firm effects is large, the random-effects Probit estimator will deliver biased estimates of the latter 20 One cross-section is lost due to the fact that our regressors are lagged once. 21 Given that we have repeated observations on firms, clustering allows the observations to be independent between firms, but not necessarily within firms. Clustering affects the estimated standard errors and variancecovariance matrix of the estimators, but not the estimated coefficients. 22 Unobserved heterogeneity arises because unobserved firm-specific effects such as managerial ability, product characteristics, technology, foreign experience, which are not included among the regressors are likely to affect firms' decisions to export. 23 Alternatively, one could use a conditional fixed effects Logit model (Chamberlain, 1980 ). An advantage of this method of estimation is that it allows the regressors and the firm-specific component of the error term to be correlated. A disadvantage is that all the firms for whom the dependent variable is either always 0 or always 1 are dropped from the sample used in estimation. In our case, this would mean dropping 45788 out of 52594 observations. Other disadvantages of the conditional Logit estimator are that all the time invariant variables would have to be dropped from the estimation, and that the precision of those variables with negligible variance across time would be compromised.
coefficient (Heckman, 1981) . As our objective with our dynamic specifications is not to obtain a precise estimate of the lagged participation variable coefficient, but just to see whether taking sunk costs into account by introducing hysterisis in the model actually makes the financial variables insignificant, these problems are unlikely to affect our main conclusions.
A number of studies (e.g. Bernand and Jensen, 2004; Damijan et al., 2005 ) estimate dynamic models of export participation using linear probability estimators, namely either
Ordinary Least Squares, fixed-effects, or GMM (Arellano and Bond, 1991) estimators.
Although the latter two estimators take into account unobserved heterogeneity, and GMM, also allows for the possible endogeneity of the regressors, we consider it inappropriate to use linear probability models as they fail to properly capture the curvature of the regression function in the proximity of 0 and 1. This problem is likely to be particularly severe in our dataset as 8312 firms out of a total of 9352 always or never exported throughout the sample period, leading to a large number of very high and very low probabilities to export 24 . Table 3 presents the results from estimating Equation (9) where the financial variable is given by the firm's liquidity, separately for each of the nine years available. Of the firm level determinants, a number are consistent with those found in the previous literature. Size, as measured by the logarithm of assets, always has a positive effect on export participation, whereas size squared has a negative effect, suggesting the existence of an inverted U-shaped relationship between firm size and decision to export. This indicates that a minimum size is required to enter export markets, beyond which increases in size have no impact on export behavior. Similar findings were reported for the UK in Kneller and Pisu (2004) .
Empirical results
Main results
For most years, the effect of skills, as measured by the average wage, is negative, although generally insignificant. Labor productivity has no significant affect on the firms' decision to export 25 . Consistent with Kneller and Pisu (2004) , foreign owned firms are more likely to export than other firms, as are firms with subsidiaries. This suggests some 24 Another problem associated with the linear probability model is that predicted probabilities may lie outside the 0-1 range. 25 This particular finding is puzzling as other studies generally found that productivity is a strong determinant of export market participation decisions (e.g. Damijan et al., 2005 , who used labor productivity; Girma et al., 2004, and Kneller, 2003, who used TFP) . It might be due to the fact that firms' size and productivity are strongly correlated.
additional strategic motives for exporting for multinational firms even when controlling for their generally more favorable underlying characteristics.
Finally, in all years, our liquidity variable has the expected positive coefficient, which is statistically significant in 6 of the 10 years. This suggests that more liquid firmyears are generally more likely to export. The marginal effects for this variable suggest that increasing liquidity by one unit, would raise the probability of exporting in a range between 0.9 (in 1995) and 2.7 percentage points (in 2000), effects which are economically significant. Table 4 reports estimates of Equation (9) for all years pooled together. Column 1 reports estimates obtained using a pooled Probit estimator, which takes clustering into account. Our results are robust to this change. The inverted U-shaped relationship between firm size and probability of exporting is confirmed, while the liquidity variable again has a positive and statistically significant effect. The marginal effect suggests that increasing liquidity by one unit raises the probability of exporting by 1.7 percentage points, within the range of the cross-sectional results. Column 2 reports estimates obtained using a randomeffects Probit estimator: the results are similar to those in column 1. Columns 3 and 4 report pooled and random-effects Probit estimates when the liquidity variable is replaced with the ratio of short-term debt to current assets. In both cases, this new financial variable has a negative and precisely determined coefficient, suggesting that more leveraged firm-years are less likely to export, possibly because they face greater difficulties obtaining funds. All results so far suggest that financial variables play a significant role in determining firms' decisions to export. Table 5 presents estimates of Equation (10). In columns 1 and 2, the relevant financial variable is liquidity, whereas in columns 3 and 4, it is the ratio of short-term debt to current assets, which is included instead of liquidity. In all four columns firms are split into financially constrained and financially healthy each year using liquidity as a sample separation criterion. In particular, a firm is classified as financially constrained in a given year if its liquidity falls in the lowest three quartiles of the distribution of liquidity of all firms in that industry and year. Columns 1 and 3 report pooled Probit estimates corrected for clustering, and columns 2 and 4 report random-effects Probit estimates.
Differentiating the effects of the financial variables across financially constrained and financially healthy firm-years
We can see from column 1 that the effect of liquidity is positive and statistically significant for both financially constrained and unconstrained firm-years. However, the coefficient for the former (0.10) is larger than the latter (0.07). The corresponding marginal effects are 0.026 and 0.019, suggesting that increasing liquidity by one unit would raise the probability of exporting at financially constrained firm-years by 2.6 percentage points and that of the healthy firm-years by 1.9 percentage points. Similar results hold when a randomeffects estimator is used, although the difference in the coefficients associated with the liquidity variable for financially constrained and healthy firms is less pronounced (column 2). When the short-term debt to current assets ratio is included (columns 3 and 4), it has a negative and precisely determined coefficient only for those firm-years more likely to face financial constraints. The effect of a weak balance sheet is more keenly felt by financially constrained firm-years.
Columns 5 and 6 present a further robustness test: we make use of our base-line specification with liquidity, but use the firm's quiscore instead of liquidity as a sample separation criterion, again classifying a firm as financially constrained in a given year if the value of its quiscore in that year falls in the lowest three quartiles of the distribution of quiscores of all firms in that industry and year. Column 5 presents pooled Probit estimates, whereas column 6 presents random-effects Probit estimates. Column 5 shows that the liquidity variable has a positive and significant coefficient for both types of firm-years, which is once again larger in magnitude for the constrained firm-years. A similar conclusion applies to column 6, although in the latter case, the difference in the coefficient associated with liquidity for constrained and unconstrained firm-years is smaller.
We therefore conclude that there is strong evidence that our financial variables play a positive and significant role in firms' export participation decisions, and this effect is generally stronger for those firm-years more likely to face financial constraints. This supports the financing constraints hypothesis. Our results are robust to using different financial variables, different ways of classifying firm-years into financially healthy and financially constrained, and different methods of estimation. They are in line with the conclusions reached by many articles in the investment literature, which report that financial variables affect firms' investment decisions, and that financially constrained firms generally display higher sensitivities of investment to financial variables, supporting therefore the financing constraints hypothesis (see for instance Fazzari et al., 1988; and Hubbard, 1998 for a survey).
Dynamic specifications
The above results raise the question of why financial variables have such a strong influence on export decisions. According to our hypothesis, higher liquidity and/or lower leverage make it easier for firms to bear sunk costs, and consequently easier to enter export markets.
To test this, we estimate dynamic Probit export models, which include financial variables.
In these models, the lagged export status of the firm, by measuring previous export market experience, can be interpreted as sunk costs Tybout, 2003; Bernard and Jensen, 2004) . If financial variables are no longer significant in these specifications, which take sunk costs directly into account, then we will be able to conclude that our hypothesis is supported by the data.
The results of our dynamic specifications, estimated using a random-effects Probit approach, are reported in Table 6 26 . Column 1 presents the estimates with a single liquidity variable; column 2, those where the effects of the liquidity variable are differentiated for firm-years that are more or less likely to face financial constraints, on the basis of their liquidity; columns 3 and 4 report the corresponding specifications when the ratio of shortterm debt to current assets is used instead of liquidity as a right-hand-side variable; and column 5, those where liquidity is used as a regessor, but firm-years are divided into financially constrained and financially healthy on the basis of the value of their quiscore.
In all specifications, the coefficient on previous export experience is positive and highly significant. Focusing on the marginal effects, export experience in the previous period raises the probability of exporting in the current period by about 90 percentage points 27 . This suggests that the sunk costs of export market entry in the UK are significantly higher than in the US (Bernard and Jensen, 2004 , estimate them to be 36 per cent), but comparable to other European countries such as Italy and Spain (Bugamelli and Infante, 2003; and Campa, 2004) . Interestingly, once sunk costs are accounted for in the regression, the financial variables lose their significance, for all types of firms. Therefore, conditional on past experience, financial variables do not help to predict participation. This indicates that financial variables played an important role in our earlier specifications capturing the effect of sunk costs. This result contrasts with the other firm level determinants such as size, which remain precisely determined although smaller in magnitude.
26 Similar results were obtained when a pooled Probit approach was used in estimation. These are not reported for brevity, but are available from the authors upon request. 27 This finding is not unexpected as, according to our dataset, 82.2% of the firm-years exporting in one given period were also exporting in the following period; and 73.5% of the firm-years not exporting in one given period were also not exporting in the following period. Note, however, that as discussed in Section 4, our estimate of the lagged dependent variable coefficient is likely to be biased.
Our results also suggest that the main effect of size on export participation stems from its role in affecting the ability of firms to generate sufficient profits from exporting net of sunk entry costs. However, the fact that the coefficients on the size-related variables become smaller in the dynamic models indicates that size also plays some role in affecting the firm's ability to finance export market entry costs. This can be explained by smaller firms being particularly susceptible to information asymmetry effects. Given that they are generally younger, little public information is available for them, and it is more difficult for financial institutions to gather this information. Obtaining external finance is therefore likely to be particularly costly for smaller firms. Size has been extensively used in the financing constraints literature as a proxy for the financial constraints faced by firms (see for instance Carpenter et al., 1994 Carpenter et al., , 1998 Gertler and Gilchrist, 1994; Carpenter and Guariglia, 2003) .
In summary, our results suggest that financial variables are an important determinant not only of firms' investment in fixed capital, inventory investment, investment in R&D, or employment, as found in previous literature, but also of their ability to enter export markets.
This finding supports the financing constraints hypothesis and confirms the importance of adding a financial dimension to firm heterogeneity, when explaining why some firms engage in international trade while others do not.
Conclusions
In this paper, we have introduced a completely new dimension of firm heterogeneity to understand why some firms engage in international trade while others do not, namely a financial dimension. In particular, we have used a panel of 9352 UK firms over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] to analyze the role played by financial variables in determining firms' decisions to export. We found that those firms more likely to face financial constraints are less likely to export. Moreover, balance sheet variables are important determinants of export market participation decisions. This happens essentially because healthier balance sheets make it easier for firms to meet the sunk export markets entry costs. Our results are robust to the use of different financial variables, different ways of splitting the sample into financially constrained and unconstrained firms, and different methods of estimation.
The policy implications of our findings are considerable. If small, financially constrained firms are less likely to enter export markets because of difficulties in meeting entry costs, then policies ensuring that there is efficient intermediation of funds to these firms might help the small business community thrive not only domestically, but also internationally. In an increasingly globalized world, these policies would therefore have the potential to promote growth. Definitions of the variables used:
EXP: dummy variable equal to 1 if the firm exports a positive amount.
Total assets: sum of the firm's fixed (tangible and intangible) assets and current assets.
Current assets are defined as the sum of stocks, work-in-progress inventories, trade and other debtors, cash and equivalents, and other current assets.
Sales: includes both UK and overseas turnover.
Labor productivity: the ratio of the firm's total real sales to its total number of employees.
Wage: the ratio of the firms' total wage bill (which includes wages, salaries, social security and pension costs) to number of employees.
Foreign: dummy variable equal to 1 if the firm is foreign owned, and 0 otherwise. This variable is only available in the last year of observations available for each firm. We therefore assume that a firm which was foreign owned in its last available year was foreign owned throughout the period in which it was observed.
Subsidiaries: dummy variable equal to 1 if the firm has subsidiaries, and 0 otherwise. This variable is only available in the last year of observations for each firm. We therefore assume that a firm which had subsidiaries in its last available year also had them throughout the period in which it was observed.
Liquidity: ratio of the firm's current assets to its current liabilities. Current liabilities are defined as the sum of short-term debt, trade credit, and other current liabilities that include some forms of finance resembling commercial paper or bonds.
Coverage ratio: ratio between the firm's total profits before tax and before interest and its total interest payments.
First measure of leverage: the firm's short-term debt to total assets ratio. Short-term debt includes the following items: bank overdrafts, short-term group and director loans, hire purchase, leasing, and other short-term loans, but it is predominantly bank finance.
Second measure of leverage: the firm's total (short-and long-term) debt to total assets ratio.
Third measure of leverage: the firm's short-term debt to current assets ratio.
Fourth measure of leverage: the firm's ratio of short-term debt to current liabilities.
Cash flow: sum of after tax profit and depreciation.
Quiscore: indicator produced by Qui Credit Assessment Ltd, which measures the likelihood of company failure in the twelve months following the date of calculation. Quiscore is given as a number in the range from 0 to 100. The lower its quiscore the more risky a firm is likely to be.
Deflators: all variables are deflated using the aggregate GDP deflator.
Appendix 2: Sample selection problems
Data reporting requirements
In principle, in the UK, all limited companies have to prepare accounts and file them with the Registrar of Companies. However, there are a number of exemptions. Moreover, as export turnover is not one of the basic headings of the Profits and Loss accounts of a firm, but is part of the so called segmental information, which appear in the Notes to some of the sections of the Profit and Loss account, further exemptions apply to the reporting of this variable. We will discuss these exemptions in turn.
Some firms are exempted from the preparation and filing of a Profit and Loss account. In particular, small firms are not required to submit a Profit and Loss account at all, and medium-sized firms are only required to submit an abridged Profit and Loss account containing only the main headings of income and expenditure, but providing no detail (Companies Act, 1985, Schedule 4, Paragraph 55) 28 .
To be a small company, at least two of the following conditions must be met for two consecutive years:
• annual turnover must be £2,800,000 or less;
• the balance sheet total must be £1,400,000 or less;
• the average number of employees must be 50 or fewer.
To be a medium-sized company, at least two of the following conditions must be met for two consecutive years:
• annual turnover must be £11,200,000 or less;
• the balance sheet total must be £5,600,000 or less;
• the average number of employees must be 250 or fewer.
It should be noted that if a firm is not required to submit a Profit and Loss account, this does not mean that it will not submit it. It might submit it anyway. A reason for doing so is that when asking for specific loans, mortgages, or other contractual obligations, the accounts for the last three years should be presented.
Only firms that are not small or medium-sized are therefore required to report their turnover in principle. Yet, according to the Statement of Standard Accounting Practice 25 (1989), further exemptions appear regarding overseas turnover. In particular, only those geographical segments that are significant to an entity as a whole should be identified as reportable segments (materiality test) 29 . For the purposes of this accounting standard, a segment should normally be regarded as significant if:
• its third party turnover is ten per cent or more of the total third party turnover of the entity; or • its segment result, whether profit or loss, is ten per cent or more of the combined result of all segments in profit or of all segments in loss, whichever combined result is the greater; or • its net assets are ten per cent or more of the total net assets of the entity.
To summarize, small and medium-sized companies are not required to report their export turnover, whereas larger firms are required to report it only if it is significant 30 .
29 A geographical segment is defined as a geographical area comprising an individual country or a group of countries in which an entity operates, or to which it supplies products or services. Furthermore, the accounting standard requires the disclosure of sales by origin, but reporting entities should also disclose turnover by destination, unless there is no material difference between the two. 30 A similar rule is applicable in the US where the Financial Accounting Standard Board 131 requires companies to report information about an operating segment (including geographic segments) if: its revenues are at least 10% of all operating segments, or the segment's profit/loss is at least 10% of the profit/loss for all segments, or the segment's assets are at least 10% of all operating segments.
These laws and/or regulatory requirements/accounting standards can explain the large number of missing values characterizing our data on export turnover. These data might be missing throughout the entire period for those firms that start-off as small or mediumsized and remain such for the entire period available. Yet, other firms might transit between size-classes: this might explain why export turnover for a given firm might be reported in some years and not in others. Furthermore, even for relatively large firms, it is possible that export turnover is at times significant, and thus reported; and at times insignificant, and thus not reported (and coded therefore as missing).
In this paper, we have excluded those observations characterized by missing values on export turnover. The size of our sample was therefore reduced from 122266 annual observations, corresponding to 15368 companies, to 52594 annual observations on 9352
companies. This strategy is likely to lead to sample selection problems, as the criteria according to which a firm is required or not to report information are obviously nonrandom.
Dealing with sample selection problems
In some cases, although present, the selectivity bias may be considered as ignorable. In particular, explicit corrections for sample selection bias are not necessary if the specifications are estimated over relatively short panels. It is in fact reasonable to assume that in this case, any correction would be time-invariant and would hence be absorbed in the firm-specific component of the error term (Baltagi, 1995) . As our data consists of an unbalanced panel, such that the maximum number of years available for each firm is 10, it can be considered as a short panel.
In Table A .1, we present the results of the estimation of Equation (10) using a pooled Probit model corrected for selectivity using the method proposed by Van de Ven and Van Pragg (1981) . As discussed above, only relatively large firms are required to report their total turnovers, and consequently their overseas turnover. Therefore, the latter variable is characterized by a number of missing values. We therefore estimate the probability to export jointly with the probability of reporting export turnover, which we assume to be dependent on firms' size measured in terms of total real assets, number of employees, industry and time dummies. The results are largely similar to those reported in column 1 of Table 5 . This confirms that sample selection is unlikely to introduce strong biases in our estimated coefficients. Tables 1 and 5. 
